Relationships between chemical structures and mutagenicity: a preliminary survey for a database of mutagenicity test results of new work place chemicals.
A database of mutagenicity test results of new chemicals has been developed. Based on the amendment of the Industrial Safety and Health Law (ISHL) in 1979, manufacturers and importers in Japan are required to register any new work place chemicals with bacterial mutagenicity test results. At present more than ten thousand substances have been examined. We have surveyed correlations between 44 substructures and mutagenicity in 2,857 ISHL data as well as in 1,207 National Toxicology Program data as a preliminary analysis. The percentages of the mutagenic compounds were calculated. High percentages were found for electrophilic reagents such as epoxides (63%), aromatic nitro compounds (49%) and primary alkyl monohalides (46%). 71% of peroxides was found to be mutagenic. The results suggest that several types of reactions such as nucleophilic substitution reaction, nitrenium cation reaction and radical reaction are included in the process of the mutagenic alterations of DNA.